Mitochondrial metabolism of 3-mercaptopropionic acid. Chemical synthesis of 3-mercaptopropionyl coenzyme A and some of its S-acyl derivatives.
The metabolism of 3-mercaptopropionic acid in mitochondria was studied by use of purified mitochondrial enzymes and rat heart mitochondria. Metabolites of 3-mercaptopropionic acid were separated by high performance liquid chromatography and identified by comparing them with chemically synthesized derivatives of 3-mercaptopropionic acid. The initial step in the metabolism of 3-mercaptopropionic acid is its conversion to a CoA thioester, most likely catalyzed by medium-chain acyl-CoA synthetase. The resulting 3-mercaptopropionyl-CoA is a poor substrate of acyl-CoA dehydrogenase but substitutes effectively for CoASH in reactions catalyzed by 3-ketoacyl-CoA thiolase and acetoacetyl-CoA thiolase. S-Acyl-3-mercaptopropionyl-CoA thioesters formed in the thiolase-catalyzed reactions are not at all or only poorly acted upon by acyl-CoA dehydrogenases. However, they are hydrolyzed by thioesterase(s) to CoASH and S-acyl-3-mercaptopropionic acid. The hydrolysis of S-acyl-3-mercaptopropionyl-CoA thioesters proceeds more rapidly than the hydrolysis of fatty acyl-CoA thioesters of comparable chain lengths. Free CoASH is also regenerated from S-acetyl-3-mercaptopropionyl-CoA and more rapidly from 3-mercaptopropionyl-CoA as a result of their reactions with carnitine catalyzed by carnitine acetyltransferase. These findings lead to the suggestion that the major mitochondrial CoA-containing metabolites of 3-mercaptopropionic acid are S-acyl-3-mercaptopropionyl-CoA thioesters.